Aim: To compare the use of etoricoxib and dexamethasone for postoperative pain prevention and control after mucogingival surgery. Methods: Fifty-eight patients with indication for mucogingival surgery took part in this randomized parallel double-blind clinical trial. They were divided into three groups (G): G1 -placebo 1 h before surgery; G2 -8 mg dexamethasone 1 h before surgery; G3 -90 mg etoricoxib 1 h before surgery. Pain intensity was assessed in donor and recipient sites separately using the 101-point numerical rating scale NRS -101, every hour for the first 8 h after surgery and three times a day on the following 3 days. Results: there was a statistically significant difference in the postoperative pain intensity in the donor site between G1 and G3 after 1 h, 2 h, 3 h, 7 h, 8 h and on the second day -in the evening after 32 h; between G1 and G2 after 2 h and 3 h, and between G2 and G3 only after the first hour. Pain intensity in the recipient site was statistically significant between G1 and G3 after 1 and 2 h (p<0.05). In addition, there was a lower ingestion of rescue medication in G2 and in G3 than in G1 (p=0.002). Conclusions: the use of a pre-emptive single dose of etoricoxib or dexamethasone may be considered an effective protocol for postoperative pain prevention and control after mucogingival surgery.
Introduction
Periodontal surgical procedures, such as soft tissue grafts (mucogingival surgeries) or those involving bone resection may have a significant expectation of pain and edema for patients after surgery 1, 2 . Soft tissue grafts are autogenous grafts from masticatory mucosa completely detached from their original site and placed in a prepared recipient bed 3 . The so called "free gingival graft" has been widely used to increase the width of the keratinised tissue and to treat gingival recessions 4, 5 . The predictability of root coverage procedures was dramatically increased by the use of subepithelial connective tissue graft techniques 6 . Pain following periodontal surgery results from a cascade of events during the inflammatory response triggered by a surgical tissue trauma. To prevent or minimize these effects preemptive analgesia has been used, which consists in the use of a drug regimen prior to nociceptive stimuli in order to prevent hyperalgesia and subsequent pain amplification 7, 8 . The search for drug protocols that provide adequate analgesia and comfort for the patient in the postoperative period has been highlighted in the literature [9] [10] [11] [12] [13] [14] . A few trials 15, 16 suggested that preoperative administration of different anti-inflammatory drugs reduced postoperative pain intensity and the need for supplementary analgesics. Several pre-and postoperative medication protocols have been used to minimize postoperative pain after third molars extraction 9, [17] [18] [19] [20] , endodontic surgery 21 and periodontal surgical treatment 2, 10, 12, 14, 22 . Etoricoxib is considered a non-steroidal anti-inflammatory drug (NSAID) that selectively inhibits COX-2, predominantly produced during inflammation, thereby inhibiting prostaglandin production and release. It is rapidly absorbed and reaches optimum plasma levels 1 h after administration. It has an elimination half-life of approximately 25 h
23
. The inhibition of COX-2 by NSAID does not prevent the formation of leukotrienes, which also promote sensitization of nociceptors and result in pain and edema. Corticosteroids are steroidal anti-inflammatory drugs (SAID) which suppress inflammation by several mechanisms. They interact with specific intracellular receptor proteins in the target tissues and alter the expression of genes to corticosteroids. Specific steroid receptors in the cell cytoplasm bind to ligands for steroid hormone-receptor complexes that occsionally translocate to the cell nucleus. In the nucleus, these complexes bind to specific DNA sequences and alter their expression. The complexes may induce transcription of messenger RNA, leading to the synthesis of new proteins. Among these proteins, annexin is known to inhibit phospholipase A2 and thus block the production of mediators and arachidonic acid metabolites such as the COX-2 enzyme, leukotrienes and prostaglandins, cytokines, interleukins, adhesion molecules and enzymes such as collagenase 24, 25 . Dexamethasone is a SAID that inhibits phospholipase A2, affects the prostaglandins and leukotrienes synthesis, reducing polymorphonuclear leukocytes chemotaxis. Furthermore, SAIDs are able to down-regulate many proinflammatory cytokines such as Interleukin 1â, -6, -8, -12 and -18, and alpha tumor necrosis factor, involved in inflammation and immune response. It has a half-life (t 1/2) of approximately 3 h and an apparent distribution volume (Vd) of 1.0 L/kg 24 
.
There are no published studies comparing the use of dexamethasone and etoricoxib before mucogingival surgery. The hypothesis to be tested is whether there is any difference in the intensity of postoperative pain in patients undergoing mucogingival surgery after different protocols of preemptive analgesia with anti-inflammatory drugs administered in a single preoperative dose.
Material and methods
Sixty patients referred for periodontal therapy in the Dental School of Ponta Grossa State University took part in this study, from March 2010 to November 2011. This was a randomized double-blind parallel trial, which included patients of both genders, aged 19 to 67 (mean=36.56 ± SD=9.57) who had at least one area with mucogingival surgery indication of epithelized soft tissue graft or subepithelial connective tissue, such as a narrow width of keratinized tissue, labial frenum with an insertion close to the gingival margin associated with a shallow depth of the vestibule, and class I and II gingival recessions in an aesthetic area.
Patients with untreated periodontal disease, poor oral hygiene, history of systemic diseases, pregnant and lactating women, allergy to any of the involved medications, patients making long term use of analgesics and/or anti-inflammatory drugs or at risk of infective endocarditis were excluded from the study. The nature of the study was previously explained to each patient, who signed an informed consent form approved by the University's Institutional Ethical Committee on Human Research (protocol 16/2011). The study was conducted in accordance with the Helsinki Declaration of 1975, as revised in 2000.
Each patient received a different preoperative medication, one hour before surgery: Group 1 received a placebo capsule (n=20); Group 2 received two 4-mg tablets of dexamethasone (n=20) and Group 3 received one 90-mg tablet of etoricoxib (n=20). Both the surgeon and the patient had no knowledge of the drug that was used in the trial.
The mucogingival surgeries were performed by an experienced periodontist (LNZ) following all preoperative care to avoid cross-infection. Patients scheduled to receive an epithelized soft tissue graft received local buccal (1.8 mL) and palatal (0.3-0.4 mL) terminal infiltration anesthesia of 2% lidocaine with 1:100,000 epinephrine (DFL, Rio de Janeiro, RJ, Brazil). The recipient site was dissected by an incision with a 15C blade, parallel to the mucogingival junction, removing the epithelium and part of the underlying connective tissue, and exposing the periosteum around the affected teeth. A soft tissue graft consisting of epithelium and connective tissue was gently removed from the palate, adapted and sutured to the recipient site with a 5.0 nylon suture and a non-traumatic needle (Figure1).
Patients who underwent the subepithelial connective tissue graft surgery were anesthetized by the same technique using 2% lidocaine with 1:100,000 epinephrine. The exposed root surface was scaled and planed with 5-6 Gracey curettes. Two vertical diverging incisions were made laterally from the gingival resection. An intrasulcular incision was made preserving the gingival papillae. A partial thickness flap was raised and the epithelium of the gingival papillae was removed. The graft was taken from the palate using a "trap door" technique and placed on the exposed roots and sutured using resorbable 5.0 Vicryl sutures (Ethicon, Inc., São José dos Campos, SP, Brazil). The flap was coronally positioned and sutured with 5.0 nylon interrupted sutures ( Figure 2 ).
All patients received six 750-mg pills of paracetamol (Medley, São Paulo, SP, Brazil) to be used as a rescue medication every 6 h in case of pain, writing down on a form each time the medication was used. One day after surgery, the patients were instructed to use 0.12% chlorhexidine gluconate (Periogard; Colgate-Palmolive, São Bernardo do Campo, SP, Brazil) as a 15 mL mouthwash for 1 min, every 12 h for 15 days.
The time (in min) for performing the surgery and the size of the graft taken from the palate, measured with a periodontal probe (mm 2 ) were recorded on the patient's file. Postoperative pain intensity was recorded separately for the donor and the recipient site by the patient on a paper form every hour for the first eight hours after surgery and three times a day during the next three days. The 101-points numerical rating scale (NRS-101) was used, which consists of assigning a pain score from 0 (no pain) to 100 (pain as bad as it could be).
Statistical Analysis
The power calculation was performed using data previously published by the authors 12 . When the sample size in each of the three groups was 18, a two-sided test would have 82% power at an effect size of 0.45 and a 0.05 level. These calculations were made using specific software (G*Power 3 -http://www.psycho.uni-duesseldorf.de/ abteilungen/aap/gpower3/). Duration of the surgery, size of the graft (independent variables), NRS-101 scores for the donor and the recipient sites and rescue medication consumption (dependent variables) did not fit the Gauss normal distribution curve nor showed homoscedasticity among variances, even when data were transformed. Therefore, non-parametric KruskalWallis test was used to compare the three groups. In case of any differences among the groups, pairs using the MannWhitney post hoc test. Pain scores for the donor and the recipient sites were analyzed separately at each time period. For all tests a 0.05 level of significance was used. All tests were performed using SPSS for Windows version 13.0 (SPSS 13.0 for Windows; SPSS, Chicago, IL, USA).
Results
Fifty-eight from the 60 patients initially enrolled completed the study. Two patients did not return the form with the pain scores. No side effects were reported for any used medication.
There was no statistically significant difference among the groups concerning the size of the graft (placebo-56.9±10.0 mm 2 , dexamethasone-53.5±12.6 mm 2 and etoricoxib-58.3±11.6 mm 2 -p=0.36). The duration of the surgery in the placebo group (50.25±7.1) was shorter than in the other groups (dexamethasone-56.8±6.7; etoricoxib-56.0±8.9 -p=0.015).
The mean and standard error for postoperative pain intensity in the donor site for the placebo, etoricoxib and dexamethasone groups are shown in Figure 3 . There was a statistically significant difference between the placebo and the etoricoxib groups at 1 h, 2 h, 3 h, 7 h, 8 h and on the second day in the evening (p<0.05). Postoperative pain intensity in the dexamethasone group was statistically lower than in the placebo group at 2 h and 3 h periods. Finally, the etoricoxib group demonstrated statistically significant lower postoperative pain scores than the dexamethasone group only at the 1 h period. Figure 4 shows the mean and standard error for postoperative pain intensity in the recipient site for the placebo, etoricoxib and dexamethasone groups. There was a statistically significant difference between the placebo and etoricoxib groups only at the 1 h and 2 h periods. Table 1 shows the mean and standard deviation of rescue medication intake (number of analgesic pills) in each experimental group. Patients from the placebo group ingested a statistically significant higher number of analgesic pills (2.85±2.00) than the other 2 groups (dexamethasone: 1.05±1.39 and etoricoxib: 1.54±1.74; Kruskal-Wallis test -p=0.002).
Fig. 3.
Postoperative pain values in the donor site (mean and standard error) for the placebo, dexamethasone and etoricoxib groups after the first eight hours, on the 2nd and 3rd day: a-in the morning (24 h), b-in the afternoon (32 h), c-in the evening (after 32 h). * statistically significant difference between placebo and etoricoxib groups; # between dexamethasone and placebo groups; + between etoricoxib and dexamethasone groups. Table1. Table1. Table1. Table1. Table1. Sample size, mean and standard deviation of rescue medication intake (number of analgesic pills). 
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Discussion
Pain after periodontal surgery is usually associated with tissue damage and has an extremely subjective nature. Some factors that influence the perception of pain are gender, type of surgery and duration of the procedure, in addition to psychological aspects such as stress and anxiety 26 . In previous studies of our research group, the prevention and control of postoperative pain was assessed using an openflap debridement surgery model 12, 22 . In the first study in 2006, a statistically significant difference in pain scores was found between the placebo group and the 200 mg celecoxib group after 1, 2, 3, 4, 6 and 7 hours post surgery. However, despite the fact that 200 mg of celecoxib was superior to 4 mg of dexamethasone only at the 4-hour period, the dexamethasone group was superior to placebo, only at the 3-h period 22 . In another study 12 , three pre-emptive anti-inflammatory protocols were evaluated using the same model of periodontal surgery. Etoricoxib (120 mg) was superior to placebo from the third to the eighth postoperative hour and the dexamethasone (8 mg) group was superior to placebo from the fourth to the eighth postoperative hour.
However, one of the major drawbacks of these studies was that most of the patients expressed low scores of pain, even in the placebo group. Therefore, the choice of a mucogingival surgeries model was adopted, since these surgeries are expected to cause more pain than open-flap surgeries for scaling and root planning 1 . Different scales have been proposed for the clinical evaluation of acute pain intensity, such as the visual analogue scale 9, 10, 14, 17, [19] [20] [21] [22] 27 , the 101-point numerical rating scale (NRS-101) 13, 16 and the 4-point verbal rating scale (VRS-4) 2, 12, 22 , demonstrating a good positive correlation among them. Nonetheless, NRS-101 was chosen because it seems to be better understood by patients and therefore easier to be used 28 . In the present study, pain scores were assessed in the first 8 h and three times a day during the following two days after surgery. The higher postoperative pain scores are usually found in the first 24 h 12, 14, 29 . These studies support the assessment of postoperative pain at least in the first 8 h after surgery. Since an expressive pain decline was observed 8 h after periodontal surgery, it suggests that a single pre-emptive dose of an anti-inflammatory drug should offer a safe duration of action at least for the first 8 h 2, 12, 14, 22 . Although the sample size did not allow a reliable statistical comparison between donor versus recipient area, and also between surgical procedures (free gingival graft versus subepithelial connective tissue graft), pain intensity was higher in the donor than in recipient area, which agrees with Resende et al. (2009) 
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. Patients who underwent free gingival graft also expressed higher pain complaints than those from subepithelial connective tissue grafts group. This may be explained by the fact that the removal of connective tissue grafts in this study used a "trap door" technique which provides a complete wound closure in the palate 31 . On the other hand, the free gingival graft technique removes both epithelium and connective tissue. Therefore, it is not possible to close completely the wound with sutures. These may be considered as limitations of this study.
Dexamethasone is a synthetic corticosteroid which has a powerful anti-inflammatory action. The period required for dexamethasone to reach the peak plasma concentration ranges from 1 to 2 h 8 , and there are favorable results for drug administration both in one or two hours prior to a third molar surgery 9 . An effective pain control has also been reported for open flap periodontal surgeries with the use of dexamethasone, compared to the placebo group 12, 22 . The use of steroids with an analgesic purpose is still controversial. Dionne et al. 2003 32 measured prostaglandin E2 (PGE2) and thromboxane B2 (TxB2) at molar surgical sites using a microdialysis probe and concluded that the use of 4 mg of dexamethasone suppressed PGE2 and TxB2 levels in samples collected at pain onset but without any effect on the pain report. Therefore, a 4g dexamethasone dose does not suppress PGE2 release sufficiently to attenuate peripheral sensitization of nociceptors after tissue injury 32, 33 . In a previous periodontal clinical trial this dexamethasone regimen did not lead also to impressive postoperative pain control compared to placebo after open flap periodontal surgery 25 had lower levels of swelling and trismus, but no effect on pain control with the administration of 8 mg of the dexamethasone in third molar surgery. Additional studies should be conducted to clarify the mechanisms of action and the most adequate dose of dexamethasone for pain control after dental surgeries.
Favorable results in postoperative pain control were achieved with the preemptive use of 8 mg dexamethasone 12, 22 . In the present study this drug regimen was superior to placebo only at the 2nd and 3rd hour after surgery, considering the donor site. No statistically significant difference could be seen between placebo and dexamethasone at any other period. This may be explained by the pharmacokinetic profile of this drug, and also by the higher pain expectance in mucogingival surgeries.
Etoricoxib is a second generation of the coxib's NSAID group. It is highly selective for COX-2, quickly absorbed and reaches optimum plasma levels one hour after administration. It has an elimination half-life of approximately 25 h 23 . It has a high power of pain relief with an NNT=1.6, according to the Oxford League Table (2007) . These data support the use of this medication in the protocol proposed by this study, promoting analgesia for a sufficient length of time. The use of a single 90 mg dose of etoricoxib prior to mucogingival surgery led to a statistically significant lower pain level in the donor site at 1 h, 2 h, 3 h, 7 h and 8 h period, compared to the placebo group. Etoricoxib was also superior to dexamethasone in the first postoperative hour.
Comparing the three experimental groups regarding postoperative pain intensity in the donor site, the etoricoxib group was superior to the placebo group in the 1 h, 2 h, 3 h, 7 h, 8 h periods, and also after 32 h. On the other hand, the dexamethasone group reported less pain compared to the placebo group in the periods of 2 and 3 h after surgery. Similar results were found in the study of Pilatti et al. (2006) 22 , in which the dexamethasone group was superior to the placebo group in the period of 3 h after surgery.
The etoricoxib group was superior to the dexamethasone group for controlling postoperative pain only in the period of 1 h. The efficacy of etoricoxib over dexamethasone in the first period may be due to pharmacokinetics, since etoricoxib reaches peak plasma concentration in about 1 h, while dexamethasone may take up to 2 h.
In the recipient site, the postoperative pain intensity was lower in the etoricoxib group compared to the placebo group in the 1 h and 2 h periods. No statistically significant difference could be found at any other time periods. Therefore, the major concern of the surgeon with postoperative pain in these modalities of mucogingival surgeries seems to be mostly related to the donor site.
The use of dexamethasone and etoricoxib as preemptive drugs resulted in a statistically significant lower rescue medication intake (paracetamol 750 mg) compared to the placebo group. These findings also agree with those of previous studies 12, 14 . Any comparison between the present study and the literature is quite limited because so far there are no studies comparing the use of anti-inflammatory drugs administered in a single-dose for pain prevention and control in cases of mucogingival surgery. However, based on our findings, it may be suggested that the use of a pre-emptive single dose of 90 mg etoricoxib or 8 mg dexamethasone may be a valuable and effective protocol for postoperative pain prevention and control in patients undergoing mucogingival surgery.
